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♦ NOTICES* Re/^ CC^) 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image reader which changes a manuscript into image information serially for every line of a main scanning 
direction using the scanner section, and is made to move said manuscript in the direction of vertical scanning using an 
automatic manuscript delivery device The inclination detecting element which detects angle-of-inclination theta of the 
scanning direction of said manuscript using the carrier sheet which has a discernment closing line for detecting angle-of- 
inclination theta of said manuscript to said scanner section, The image reader characterized by having the angle-of- 
inclination storage section which memorizes said angle-of-inclination theta, and the inclination amendment section which 
amends the location of said image information using said memorized angle-of-inclination theta. 

[Claim 2] Said inclination amendment section the maximum manuscript reading width of face of said manuscript W (Inch), 
theta* (Degree) and the amount of the maximum image information of 1 pixel for the maximum inclination permissible angle of 
a manuscript L (Bit). The image reader according to claim 1 characterized by having the image information storage section 
on which the image storage capacity M (Bit) records the image information which fills M>=Lx|WxDxsinthetai when resolution 
of the direction of vertical scanning is set to D (Dot/Inch). 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image reader which has an automatic manuscript delivery device (an 

ADF device is called hereafter). 

[0002] 

[Description of the Prior Art] In recent years, the image reader high-definition with the high resolution which is made to 
move a manuscript in the direction of vertical scanning one by one according to an ADF device as a peripheral device of 
facsimile apparatus or a computer apparatus using the scanner of the single dimension arranged in the main scanning 
direction, and Is changed into image information is developed. 

[0003] The conventional image reader is explained below. Drawin g 8 is the functional block diagram showing the configuration 
of the conventional image reader. 21 is the conventional image reader which changes image information, such as a 
manuscript. Into an electrical signal, and encodes and transmits it to it, and the scanner section which 22 scans a 
manuscript and is changed into image information, and 23 are the image-processing sections which perform image 
transformation to binary-ized data, dither data. etc. for the image information obtained by the scanner section 22. 
[0004] About the conventional image reader constituted as mentioned above, the actuation is explained below. First, in the 
scanner section 22, a manuscript uses a stepping motor etc. in the direction of vertical scanning one by one according to 
the ADF device of equipment, and is scanned. The scanner section 22 carries out the sequential output of the manuscript as 
image data of a single dimension using the image sensors of the single dimension arranged in the main scanning direction, 
whenever vertical scanning is advanced by predetermined width of face. As for this image data, the image processing 
according to an image setup etc. is performed by the image-processing section 23. 
[0005] 

[Problem(s) to be Solved by the Invention] In this image reader, after the manuscript had Inclined to the scanner section 
according to the mechanical cause (for example, gap of the assembly precision over arrangement of the main scanning 
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direction of the scanner section etc.) of the ADF device of the scanner section, manuscript delivery was made, and it had 
the trouble that image data inclined and was outputted. When this image data inclined, in the case of the manuscript which 
has the line of length, such as a drawing etc. and a ruled line, or a longitudinal direction especially, the notch tended to be 
produced on the line, or it tended to become intermittent, and degradation of image data had arisen. For this reason, it is 
required for the improvement of an image property that the inclination of image data should be amended and outputted to 
the inclination of the manuscript to the scanner section. 

[0006] To the inclination of the manuscript to the scanner section by the ADF device, this invention performs inclination 

amendment and aims at offering the image reader excellent in an image property and mass-production nature. 

[0007] 

[Means for Solving the Problem] In the image reader which the scanner section is used for this invention, changes a 
manuscript into image information serially for every line of a main scanning direction, and Is made to move a manuscript in 
the direction of vertical scanning using an automatic manuscript delivery device (ADF device) in order to solve this technical 
problem The inclination detecting element which detects the angle of inclination of the scanning direction of a manuscript 
using the carrier sheet which has a discernment closing line for detecting the angle of inclination of the manuscript to the 
scanner section, It constitutes so that it may have the angle-of-lnclination storage section which memorizes an angle of 
inclination, and the inclination amendment section which amends the location of image information using an angle of 
inclination. 

[0008] Whenever it reads a manuscript again by detecting angle-of-inclination theta of the scanning direction of the 
manuscript by mechanical gap of the scanner section etc., and memorizing angle-of-inclination theta in manuscript delivery 
using an ADF device by this, it can do. although whenever [ angle-of-inclination / of the bit map data of image information ] 
is rotated and an amendment output is carried out, and the image reader excellent in the image property faithful to a 
manuscript image can be obtained. 
[0009] 

[Embodiment of the Invention] The image reader of this invention according to claim 1 In the image reader which changes a 
manuscript into image information serially for every line of a main scanning direction using the scanner section, and is made 
to move a manuscript in the direction of vertical scanning using an automatic manuscript delivery device The inclination 
detecting element which detects angle-of-inclination theta of the scanning direction of a manuscript using the carrier sheet 
which has a discernment closing line for detecting angle-of-inclination theta of a manuscript to the scanner section. It has 
the angle-of-inclination storage section which memorizes angle-of-inclination theta, and the inclination amendment section 
which amends the location of image information using angle-of-inclination theta, and has an operation of amending the 
inclination of the manuscript in the scan to the scanner section, and the image property of image data can be raised. 
[0010] As for an image reader according to claim 2, the inclination amendment section the maximum manuscript reading 
width of face of a manuscript W (Inch), theta' (Degree) and the amount of the maximum image information of a main scanning 
direction for the maximum inclination permissible angle of a manuscript L (Bit), When resolution of the direction of vertical 
scanning is set to D (Dot/Inch), the image storage capacity M It has the image information storage section which records 
the image information which fills M>=Lx|WxDxsinthetai. In order to amend angle-of-inclination theta, it has an operation that 
angle-of-inclination theta can be amended using the image information storage section which has necessary minimum image 
storage capacity, and optimization of the memory space of equipment can be attained. By bringing M close to 
LxjWxDxsintheta'l especially, memory space of equipment can be made into min and reduction of cost can be aimed at. 
[001 1] Hereafter, the gestalt of operation of this invention is explained using drawin g 7 from drawin g 1 . 
(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration of the image reader in the gestalt of 1 
operation of this invention. In drawing 1 . 1 is the image reader of the gestalt of 1 operation of this invention, and 22 is the 
scanner section. Since these are the same as that of drawing 8 of the conventional example, they attach the same sign and 
omit explanation. That the image reader 1 of the gestalt 1 of this operation differs from the conventional example The 
inclination detecting element 3 which detects angle-of-inclination theta of a manuscript to the main scanning direction of 
the scanner section 22 in the image-processing section 2 using the carrier sheet which has a discernment closing line. The 
angle-of-inclination storage section 4 which consists of a memory device which memorizes angle-of-inclination theta. or a 
register. The inclination amendment section 5 which amends rotation of the image information of a manuscript using angle- 
of-inclination theta. The image information storage section 6 which memorizes the image data which has necessary minimum 
image storage capacity in order to amend angle-of-inclination theta of a manuscript to the scanner section 22. It is 
preparation and has an operation that image data faithful to a manuscript can be obtained, by amending the inclination 
of the image data based on the inclination of the manuscript to the scanner section 22. Here, while raising a reading rate by 
carrying out using high-speed arithmetic circuits, such as DSP (Digital Signal Processor) and ASIC (Application specific 
Integrated Circuit), as the inclination amendment section 5, memory space of the image information storage section 6 of the 
image-processing section 2 can be made into min, and the configuration of equipment can be simplified. 
[0012] The carrier sheet used for the image reader 1 of the gestalt of 1 operation of this invention constituted as mentioned 
above is explained using drawing 2 below. In drawin g 2 (b), 7 is a carrier sheet which consists of the sheets 7a and 7b of 
rectangular transparence. It is joined in the upper part, and sheet 7a and sheet 7b are constituted so that a manuscript can 
be inserted between sheet 7a and sheet 7b. One sheet 7b has the discernment closing line 8 by which the edge was trimmed 
with ink. such as black. Drawin g 2 (c) is the mimetic diagram showing the condition of inserting in an image reader the carrier 
sheet 7 in the condition of having inserted the manuscript shown in drawin g 2 (a). Reading is performed in the scanner 
section 22 of the image reader 1 , and, as for the carrier sheet 7. the discernment closing line 8 of the carrier sheet 7 is 
recognized by the inclination detecting element 3 of the image-processing section 2. 

[0013] Next, in case the carrier sheet 7 is read, how to detect angle-of-inclination theta of the carrier sheet 7 to the 
scanner section 22 by mechanical gap is explained to a detail using drawin g 3 . Drawin g 3 (a) is the mimetic diagram showing 
a condition just before a carrier sheet is inserted in the scanner section of the image reader in the gestalt of 1 operation of 
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this invention, and drawing 3 (b) is the mimetic diagram showing the condition in the middle of the carrier sheet having been 
inserted In the scanner section of the Image reader In the gestalt of 1 operation of this Invention. Here, the discernment 
closing line 8 of the carrier sheet 7 which detects angte-of-inclinatlon theta for inclination amendment of image data is read 
first. Relative angle-of-inclination theta of the discernment closing line 8 of the carrier sheet 7 shall arise to the scanner 
section 22 of a main scanning direction according to the error of the installation precision in a mechanical gap, for example, 
arrangement of the scanner section 22, etc. in the case of the scan of the manuscript by the scanner section 22. In case the 
carrier sheet 7 is read, first, the point of the end of the discernment closing line 8 of the carrier sheet 7 Inclines from the 
black information on Image data etc., and Is detected by the detecting element 3. The physical relationship of the carrier 
sheet 7 and the scanner section 22 holds angle-of-inclination theta which shows a relative location gap as shown in drawin g 
3 , and is sequentially scanned in the direction of vertical scanning. 

[0014] Here, xy system of coordinates which make the main scanning direction at the time of manuscript reading of the 
Image reader 1 +x direction, and make the direction of vertical scanning the direction of -y as shown in drawin g 3 (b) are 
considered. By reading the positional Information of the both ends of the discernment closing line 8 of the carrier sheet 7, it 
distinguishes whether the carrier sheet 7 leans to the left to the scanner section 22, or it leans to the right. The flag D of 
the direction parameter of angle-of-inclination theta is decided by whether the discernment closing line 8 which the 
endpoint of the beginning of the discernment closing line 8 of the carrier sheet 7 is read, and then is read advances on the 
left or the right. For example. If Flag D Is the left and they are 0 and the right, it Is 1. Here, the endpoint of the discernment 
closing line 8 read first, shifted in the direction of slant is set to (xO, yO). Then, when the gap which Is like [ to which a 
reading error takes place ] does not arise, the discernment closing line 8 is read one after another In the direction which 
goes to the core of the scanner section 22. As shown in drawing 3 (b), the discernment closing line 8 which began to be read 
in the right end angle is read to the left end angle. A direction parameter is supervised with reading, and when the direction 
of the discernment closing line 8 replaces, the endpoint of the last of the discernment closing line 8 is pinpointed with (x1, 
y1 ) of a left end. That is. when the physical relationship of the discernment closing line 8 of the scanner section 22 and the 
carrier sheet 7 changes from the condition of drawin g 3 (a) to the condition of drawin g 3 (b), the endpoint (xO, yO) of the 
discernment closing line 8, and (x1. yl) are specified. At this time, angle-of-inclination theta of the discernment closing line 8 
of the carrier sheet 7 and the scanner section 22 is expressed with (several 1 ). 
[0015] 
[Equation 1] 

^-^""^ xl-xO 

[0016] Here, angle-of-incllnation theta makes a counterclockwise include angle forward. Theoretically, as range of angle-of- 
Incllnatlon theta, although it Is -90 degrees < theta< 90 degrees, It Is restricted to the range which Influences neither the 
memory space which stores the image data which the below-mentioned Inclination amendment takes, nor Image quality, 
manuscript delivery, etc. Thus, angle-of-incllnation theta is computed in the inclination detecting element 3, and is stored In 
the angle-of-inclination storage section 4. 

[0017] Next in the image reader 1 of the gestalt of 1 operation of this invention, the inclination amendment approach at the 
time of actually reading a manuscript is explained using drawing 4 . The bit map data of the image data In xy system of 
coordinates read after the manuscript had Inclined to drawing 4 (a) are shown. The bit map data In XY system of coordinates 
by which the Image data to which drawing 4 (a) inclined inclined, and was amended are shown In drawing 4 (b). As for the bit 
map in xy system of coordinates, and 10, in drawing 4 , 9 Is [ the bit map in XY system of coordinates and 1 1 ] the 
discernment closing lines on the appearance of a manuscript. Image data [ having inclined ] Is seemingly expressed like 
drawin g 4 (a) on a bit map. Next, it inclines to the condition that the image data which inclined in the direction of slant is 
respectively perpendicular to an original main scanning direction and the direction of vertical scanning, and horizontally near, 
by the Inclination amendment section 5, and is amended, and the amended Image data Is expressed on the bit map 10 of XY 
system of coordinates. That is, based on angle-of-lncllnatlon theta which the image data read into the Image reader 1 is 
created as bit map data in the image-processing section 2, is memorized in the image information storage section 6 of the 
image-processing section 2, and is memorized by the angle-of-inclination storage section 4, it inclines by the inclination 
amendment section 5, and amendment Is performed. 

[0018] Here, In the Image data which Inclined in the direction of slant, a point (xO, yO), (xa, ya), (xb, yb) (x1, yl) are taken 

on the discernment closing line 1 1 , and the memory which newly develops the data of the bit map 9 of xy system of 
coordinates on the bit map 10 of XY system of coordinates as shown in drawin g 4 (b) is considered. The point on the data in 
the bit map 9 of xy system of coordinates (xO, yO) is made equivalent to the point on the bit map 1 0 of new XY system of 
coordinates after performing inclination amendment (XO, YO), and this point is fixed on this bit map 10. The point on the 

discernment closing line 1 1 of the bit map 9 of xy system of coordinates (xO, yO), (xa, ya), (xb, yb) (x1, yl) are carried out 

+theta Inclination, respectively, and it develops on the new bit map 10. That is, X and Y are expressed with (several 2), when 
it considers as the point (x y) in xy system of coordinates on a bit map 9 and is a point (X. Y) in XY system of coordinates 
after inclination amendment of angle-of-inclination theta. 
[0019] 
[Equation 2] 

X=x-cos0— ysin© 
Y=x*sin0+ycos0 

[0020] According to this formula, the point on the bit map 9 of xy system of coordinates (xO, yO). (xa, ya), (xb. yb) etc. are 

changed into a point (XO. YO), (Xa. Ya). (Xb. Yb) (XI. Yl) in the bit map 9 in order (x1. yl). As shown in drawing 5 , when it 
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sets the dip of an original manuscript to I and breadth is set to w, the data of the effective range are shown by (several 3) in 
XY system of coordinates among the data on the changed bit map 1 0. 
[0021] 
[Equation 3] 

- w^X^O 
- l^Y^O 

[0022] Depending on the flag D of the direction parameter of **, + or - is determined about the sign of x directions by 
assignment of this field. 

[0023] Next, in the image reader 1 of the gestalt 1 of this operation, the memory space needed for the inclination 
amendment by angle-of-inclination theta is explained. Originally in data conversion from the bit map 9 of xy system of 
coordinates to the bit map 10 top of XY system of coordinates, the data area of a bit map 10 is needed by 1 page by one 
reading. With the gestalt of this operation, since inclination amendment of angle-of^inclination theta can be serially 
performed in reading after the 2nd times, memory space can be reduced. Namely, in order [ from a bit map 9 to a bit map 

10 ] to carry out data conversion As the range of the data for which are recording is needed temporarily in a bit map 9 is 
shown in drawin g 6 When the maximum manuscript reading width of face of a manuscript is set to D (Dot/Inch), the image 
storage capacity M (Bit) can express [ the width of face / W (Inch) and the maximum inclination permissible angle of a 
manuscript ] the resolution of L (Bit) and the direction of vertical scanning with (several 4) for theta' (Degree) and the 
maximum amount of information of 1 pixel. 

[0024] 
[Equation 4] 

M^LxIWXDxsine'l 

[0025] The thing of one line which is in an effective field among the image data developed on the bit map 10 of XY system of 
coordinates in the amendment conversion process of angle-of-inclination theta of a manuscript can be formed by having the 
image information storage section 6 which records the amount of image information with which the image-processing section 
2 fills (several 4) so that clearly from this. Henceforth, 1 line-out of the image is carried out for every one-line formation on 
the bit map 9 of xy system of coordinates. Consequently, in order to amend angle-of-inclination theta of a manuscript to the 
scanner section 22, angle-of-inclination theta can be amended using the image information storage section 6 which has 
necessary minimum image storage capacity, and the configuration of equipment can be simplified. 

[0026] Next, the approach of operation in the image reader 1 of the gestalt of 1 operation of this invention is explained using 
drawin g 7 . Drawin g 7 (a) is a flow chart which shows the detection approach of angle-of-inclination theta of a carrier sheet 
to the scanner section in the image reader of the gestalt of 1 operation of this invention, and drawin g 7 (b) is a flow chart 
which shows an approach to read the manuscript in the image reader of the gestalt of 1 operation of this invention. In 
drawin g 7 (a), the inclination detecting element 3 detects angle-of-inclination theta of a manuscript. First, the inclination 
detecting element 3 of the image-processing section 2 detects two points of the both ends of the discernment closing line 

11 out of the image data read in the scanner section 22, and memorizes the coordinate (S1). Next, angle-of-inclination theta 
is calculated from the coordinate of two points (S2). Computed angle-of-inclination theta is memorized by the angle-of- 
inclination storage section 4 (S3). The preparation before this reads an actual manuscript is completed. Next, the actuation 
at the time of reading a manuscript is shown in drawin g 7 (b). First, a manuscript is operated in the scanner section 22 and 
data are developed on the bit map 9 of xy system of coordinates (S4). It scans sequentially in the direction of vertical 
scanning, and data are developed on the bit map 9 of xy system of coordinates. After reaching in the service area of a 
manuscript, it inclines, angle-of-inclination theta memorized by the angle-of-inclination storage section 4 amends the data 
of the bit map 9 of xy system of coordinates, and it develops on the bit map 1 0 of XY system of coordinates (S5). 
Henceforth, whenever the bit map data of one line in a service area are made for every vertical scanning, the image data 
inclined and amended is outputted one by one (S6). 

[0027] In case a manuscript is read using the carrier sheet 7 which has the discernment closing line 8 by being able to 
detect angle-of-inclination theta of a manuscript to the scanner section 22, and memorizing angle-of-inclination theta as 
mentioned above according to the gestalt of this operation, bit map data can output serially the bit map data which 
performed inclination amendment by angle-of-inclination theta from the constant-rate ******** point in memory. 
Consequently, image data faithful to a manuscript can be obtained. Moreover, in order to amend angle-of-inclination theta, it 
can make it possible to perform inclination amendment of Image data using the memory space of necessary minimum image 
data, and the configuration of an image reader can simplify, and mass-production nature can be raised. 
[0028] 

[Effect of the Invention] As mentioned above, according to this invention, the inclination of the manuscript to the scanner 
section can be amended and the advantageous effectiveness which is when excelled In an image property is acquired. 
Furthermore, in order to amend angle-of-inclination theta, the advantageous effectiveness that the image reader which is 
excellent in the image property of having necessary minimum memory space can be obtained is acquired. 

[Translation done.] 
* NOTICES * 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the image reader in the gestalt of 1 operation of this invention 
[Drawing 2] The mimetic diagram which inserts the carrier sheet of the image reader in the gestalt of 1 operation of this 
invention in the scanner section 

[Drawin g j] (a) The mimetic diagram showing a condition just before a carrier sheet is inserted in the scanner section of the 
image reader in the gestalt of 1 operation of this Invention 

(b) The mimetic diagram showing the condition in the middle of the carrier sheet having been inserted in the scanner section 
of the image reader in the gestalt of 1 operation of this invention 

[ Drawin g 4] (a) Drawing showing xy system of coordinates which a carrier sheet inclines and show a condition 

(b) Drawing showing XY system of coordinates which show the condition of having amended the carrier sheet with which 

drawing 4 (a) inclined 

[Drawing 5] The memory map of XY system of coordinates of image data with which the image reader in the gestalt of one 
example of this invention was amended 

[ Drawin g 6] The mimetic diagram showing the memory space which stores the image data of the manuscript before 
amendment of the image reader in the gestalt of one example of this invention 

[ Drawin g 7] (a) The flow chart which shows the detection approach of angle-of-inclination theta of a carrier sheet to the 
scanner section in the image reader of the gestalt of 1 operation of this invention 

(b) The flow chart which shows an approach to read the manuscript in the image reader of the gestalt of 1 operation of this 
invention 

[Drawing 8] The functional block diagram showing the configuration of the conventional image reader 
[Drawing 9] (a) The front view showing the example of a manuscript 

(b) The front view showing the example of the image data which scanned the manuscript of drawin g 9 (a) using the 
conventional image reader 
[Description of Notations] 

1 Image Reader of Gestalt 1 of Operation of this Invention 

2 23 Image-processing section 

3 Inclination Detecting Element 

4 Angle~of-Inclination Storage Section 

5 Inclination Amendment Section 

6 Image Information Storage Section 

7 Carrier Sheet 

8 1 1 Discernment closing line 

9 Bit Map of Xy System of Coordinates 

10 Bit Map of XY System of Coordinates 

21 The Conventional Image Reader 

22 Scanner Section 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 6] 
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[ Drawin g 1] 
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[ Drawin g 2] 
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[Drawing 3] 
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[ Drawin g 5] 
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[Drawing 9] 
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[ Drawin g 7] 
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[ Drawin g 8] 
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[Translation done.] 
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